The Paleocene-Eocene successions were studied in Sekonj and Abaregh sections and located in South of Kerman in order to determine the microfacies, depositional environment and sequence stratigraphy. The deposits in the studied area are mainly composed of limestone, sandstone, conglomerate and shale. The obtained data from the field and laboratory observations led to identification of 11 microfacies which represent the coastal, tidal flat, lagoon, barrier and proximal open marine which were deposited in a carbonate-siliciclastic ramp environment. The sedimentology evidences, vertical analysis of microfacies, facies and relative sea level changes represent that the Paleocene-Eocene succession deposits have two 3rd depositional sequences in the studied area. The sequence 2 cannot be recognized completely due to the lack of outcrop. Sequence stratigraphic studies show an upward shallowing trend corresponding to the global sea level changes from the base to the upward of the succession.
Introduction
The Paleogene period begins in the most parts of Central Iran and the southern slopes of Alborz with the presence of post-orogenic clastic sediments and with the apparent angular unconformity, but a sedimentary trough was formed at the time of Laramide event and between Sekonj area and Shishtu mountain which predominantly is consists of fine-grained clastic sediments and shows the continuous marine conditions and the continuous, gradual transition of the Creta-M. Ghafari et al. ceous sediments to Paleogene deposits in the region with its considerable thickness [1] . Laramide event formed the Kerman conglomerate during the late Mesozoic era in most areas of Kerman which represents the marine regression conditions [2] . Laramide orogeny event (late Cretaceous-Paleogene) has an important role in geology of Iran and in the studied area. The initiation, termination and effects of the Laramide orogeny event is not similar in anywhere of Iran and even in an identified structural sedimentary basin [3] , but its effects are visible as folding, metamorphic upland and flysch basins on individual structural zones of Iran. Although few studies have been done in the recent years on the stratigraphy of Paleocene-Eocene carbonate sediments in Kerman areas by [4] - [10] , but the Sekonj sedimentary trough is not considered. In this study, facies, depositional environment and sequence stratigraphy of the Sekonj and Abaregh sections in Sekonj sedimentary trough will be analyzed.
Materials and Method
The studied area is located in Central Iran structural zone which its event is as- 
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Abaregh sections are located in the southeast part of Kerman and 1: 100,000 geological maps (Figure 1 ) [12] [13] and [14] . The general structure of these sections is a flank of the antiform which the oldest rock unit belongs to the pectin-limestone, shale and marl with the veins of gypsum and is cretaceous in age.
The youngest rock unit belongs to the Quaternary sediments in the studied area.
The biostratigraphy studies show Thanetian-Ypersian age for the studied successions. In terms of tectonically, the studied area is located in the east of Gowk fault (the old name of Golbaf) and is affected by the performance of the fault.
Generally, the general structure of Gowk fault system is as a thrust with a ramp geometry and dextral movement (Figure 2 ) [15] and [16] . Generally, the function of these structures led to many changes in sedimentary facies at short distances, depositional gaps, discontinuities and sudden resection of geological structures in Sekonj sedimentary trough (Figure 2 ).
In the field studies, based on the observed changes in genus, color, bedding and grain size, 250 samples were taken from the Sekonj and Abaregh successions and thin sections were prepared from them. Abundance of skeletal and nonskeletal allochems were measured based on the compared charts of [17] . The silisiclastic rocks are named by the classification of [18] and the carbonates rocks are basis on the nomenclature of [19] . The results of field observations and laboratory studies led to reconstruction of the sedimentary paleoenvironment and sedimentary model in the studied sections. Analysis of the sequence stratigraphy in the studied sections is based on the sequence stratigraphy principles of [20] [21] and [22] .
Sedimentary Facies
Field observations, analysis of lithology and microscopic studies led to the Figure 2 . The structure of Gowk fault. The gentle slope parts (1, 4) which are separated with a steep slope stair (3), show the net thrust parts and led to uplift Abbarik mountains and the occurrence of normal oblique fault (2) in the Gowk valley.
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identification of 5 facies belts in the form of 11 microfacies and facies ( Figure 3 and Figure 4) . Thus, the facies and microfcaies which were introduced based on Flugel model (Flugel, 2010) 
Coastal Facies Belt
Coastal facies belt are located in the middle to upper part of the Sekonj section and in the lower to the upper part of the Abaregh section and are composed of thin to thick layers. The most observed coastal facies belongs to Mf2. 
Conglomerate (Mf1)
The sediments of this facies is visible as lens-shaped between the sandstone successions and has a limited lateral extension in the Sekonj section, while it can be seen as identified successions in the lower part of the Abaregh section. The size of the main components are variable between 5 to 100 mm in this facies which the pebbles and cables are located in the fine to coarse-grained matrix according to the classification of Tucker [23] . The pebbles and cables have contact with together in this lithofacies and show the grain-supported fabric with low matrix according to the classification of Pettijohn. In the field studies, the facies is light to dark gray and can be seen with secondary calcite veins, carbonate, metamorphic and volcaniclastic fragments with poor sorting and moderate to good roundness and probably polymodal (probably olistolith) ( Figure 5 ). The conglomerate is polymictic and has a significant percentage of olistolith grain (granule size, granular and massive bedding). The thickness of fragments in the conglomerate succession are reduced laterally and formed in a channel environment. The conglomerate facies probably have been deposited by the processes of river floods and the slow flow of the river. The poor sorting is attributed to the rapid sedimentation and the high accumulation of grains can be the result of interaction between the grains during the flood flows [24] .
(Quartzarenite) (Mf2)
This petrofacies is just in the Sekonj section and has been appeared in the various parts of the facies column. The facies probably have been existed in the Abaregh 
(Sublitharenite) (Mf3)
This petrofacies was observed in the upper part of the succession in the Sekonj section, but has been limited in the lower part of the Abaregh section. Its mineralogical maturity is sub-mature to mature due to the high percentage of quartz and very small amount of chert debris and also the high proportion of dolomite, muscovite and feldspar than to the total sedimentary rock fragments and feldspar.
The mineralogical maturity of the microfacies is sub-mature due to the high percentages of quartz and chert than to the total sedimentary rock fragments and feldspar. In the field observations, the facies is brown to light brown-colored in surface sample, thin to medium bedded and bearing cross bedding with alternating shale facies. The frequency of quartz particles are 70% to 80%, fine to medium-grained and sub-rounded ( Figure 5 ). The grains of the microfacies are fine to medium-grained. In terms of petrological characteristics, is similar to the previous petrofacies which the main difference is the amount of rock fragments.
The amounts of rock fragments can be changed between 5% -15%. The quartz particles are often monocrystalline but some quartz are polycrystalline. The textural maturity of this petrofacies is often immature and sometimes sub-mature.
The types of sandstone petrofacies and their textural characteristics such as the types of main grains and the proportion between them, the mature textural maturity and good sorting represent a shore face environment.
Shale (Mf4)
The facies has most extensive in the lower part of the facies column in the Sekonj section which has been exposed with alternating and interbedded with other lithological units. In the field observations, the facies is black to gray-colored, foliated, very soft and non-fossil which can be seen in carbonates with approximately high thickness in compared of alternating with sandstones ( Figure 6 ).
The presence of fine-grained quartz grains represent that the facies gradually changed to siltstone in some units. Alternating layers of sandstone and shale indicate deposition of shale facies in a mud plain, in shallow coastal environments.
The shales with low thickness were mainly deposited in a mud plain near the sea and with alternating sandstone facies of shallow coastal environment and carbonate rocks. The high lateral extension of shale facies between the semi-restricted deposits indicates reduction of environment mechanical energy in mud plain.
Tidal Flat Facies Belt
This facies belt is composed of 2 microfacies which can be seen with thin to thick-bedded layers throughout the clastic-carbonate succession. The most observed coastal facies belongs to Mf5.
Sandy Mudstone (Mf5)
The microfacies observed in both sections, in the lower part of the Abaregh section and in the different parts of the Sekonj section in the studied succession.
The size of the sands is very fine to coarse-grained. The average frequency of components in the microfacies are including quartz particles about 10% -20%, matrix 45%, rock fragments 8% and calcareous cement 10%.
More quartz grains are rounded and slightly angular, in the form of single crystal and polycrystalline with parallel extinction, although a few of them has undulatory extinction ( Figure 6 ). It seems that the quartz particles are formed 
Interclast Bioclast Wackestone/Packstone (Mf7)
In the field observations, the microfacies is dark gray color, with medium to thick-bedded layers which interclasts and microfossils can be observed with the naked eyes. The microfacies only are exposed in the end of the middle part of the Abaregh section with medium-bedded limestones. The most allochems of the microfacies are composed of skeletal fragments and bioclasts about 5% -15%.
The bioclasts are including the bivalve and algae fragments or indeterminate fossils which are allochthonnous and have been transported to the environment ( Figure 6 ). The difference between this microfacies with Mf8 is an increase in the amount of interclast (20%). The allochems within the microfacies have strongly micritized. Due to the absence or very low diversity of bioclasts and cooperation with the shallow facies, the sub-environments of tidal flat is recommended for the microfacies [30] . The sedimentation changes from clastic to carbonate occur near the coast areas and inter-ramp where the river eroded the detrital particles and transported to the sea. Also, the residue of bioclasts which observed in the Mf7 microfacies is another feature of tidal flat facies belt.
Lagoonal Facies Belts
The microfacies group is located between tidal flat and reef microfacies. The lagoon microfacies has alternating with shale facies. The facies belt consists of two facies, thin to medium bedded and dark limestone and with alternating tidal flat and barrier facies.
Miliolid Peloid Bioclast Wackestone (Mf8)
The main components of the microfacies are the imperforated larger benthic foraminifera (Miliolids) with high frequency and with a small amount of benthic foraminifera (small Miscellanea). Other bioclasts include green algae, crustose coralline red algae and bivalve fragments are rarely present (Figure 7) . The frequency of peloid grains is about 15% with good roundness and in a micritic matrix. The wackestone matrix with fragmentation of the foraminiferal shells is justifiable in the facies. The presence of skeletal grains with low diversity and the algae is one of the features of lagoonal facies belt. The miliolid, green algae and 
Algae Bioclast Packstone/Wackestone (Mf9)
This microfacies is characterized by abundant crustose coralline red algae (Such as Lithothamnion sp.). Also, the calcareous bioclasts including the fragments of bivalve are rarely present. Also small amounts of detrital quartz are present in this facies (Figure 7) . Moreover, the abundant bioclasts (often bivalve fragments) with poor sorting and algae represent an environment with medium energy. Also, the presence of detrital quartz with poor sorting suggests deposition near the source region. According to the studies by Bachman and Hirsch [33] and Penny et al [34] , the presence of green algae shows a lagoon environment.
Barrier Facies Belt
The barrier facies belt has abundant fossils in the studied area and based on 2 microfacies are introduced.
Coral Boundstone (Mf10)
The microfacies with limited lateral extension is in the upper part of the Sekonj section ( Figure 8) . The main components of the microfacies are only corals (Figure 8 ). In the field observations, this microfacies is characterized by gray to 
Bioclast Peloid Ooid Packstone/Grainstone (Mf11)
This facies is in the middle and upper part of the Abaregh section and in the upper part of the Sekonj section (Figure 8 ). This microfacies is characterized by gray, thin to thick-bedded limestone with alternating shale facies. Peloid and ooild with more than 25% are the most abundant non-skeletal particles. In some places of the microfacies, peloids are micritized which indicate energy fluctuations. Minor constituent is composed of less than 5% bioclast and interclast (Figure 8) . Abundance of allochems, presence of ooilds with tangential texture, small amounts of lime mud and abundance of cement in this facies belt show a high energy environment [35] . Also, the presence of peloid and indeterminate ooids suggest a barrier environment and above the fair-weather wave base. The ooids in the Mf11 microfacies represent a shallow, high energy and turbulent environment which suggests deposition in ooidal carbonate barrier.
Open Marine Facies Belt
In the field observations, this facies belt is medium to thick-bedded and darker than barrier facies belt. All of the proximal open marine microfacies have low thickness than other facies belts in the stratigraphic column. The proximal open marine facies belt is composed of one microfacies which can be seen in the stratigraphic column.
Bioclast Packstone/Wackstone (Mf13)
In the field observations, the apparent evidence of this facies is similar the lagoon facies. This facies can be seen in different parts of the succession in the Sekonj section and in the middle part of the Abaregh section. Allochems of this microfacies are including 40% echinoid fragments and larger benthic foraminifera with 50% lime mud and the other is cement (Figure 9 ). This facies with al- 
Depositional Paleoenvironment
The Paleocene-Eocene carbonate-siliciclastic sedimentary successions in the east of Central Iran have significant development, distribution and thickness which as a result of the wide stratigraphic distortion during the tectonic events were not well studied. Laramide event formed the Kerman conglomerate during the late Mesozoic era in most areas of Kerman which represents the marine regression conditions. According to the obtained information from the analysis microfacies, depositional environment and also the absence of storm facies, the Paleocene-Eocene succession has been deposited in a carbonate-siliciclastic ramp in the studied area. Spreading of the carbonate barrier dunes facies shows the ramp environment [36] . The possibility of the rimmed-shelf existence requires the presence of barrier reef in the area. However, the barrier environment of the studied area is limited to the patch reefs assemblages which are separated the la- 
Sequence Stratigraphy
According to the sequence stratigraphy studies of Paleocene-Eocene succession in the studied area, there are two important points including: 1) sediments have been deposited in coastal and shallow marine basin. 2) the nature of carbonate and siliciclastic were existed in the time of formation in the basin. The studied sections are composed of two 3rd incomplete depositional sequences which include 4 system tracts (Figure 11 ).
Sequence 1
The sequence 
Sequence 2
The sequence 2 is not completely identifiable, since the end of the studied sections has been covered ( Figure 11 ). The sequence 2 with a thickness of 165 and 199 meter are respectively in the Sekonj and Abaregh sections. Sequence 2 is in the Sekonj section with more siliciclastic nature and the interbedded limestone can be seen in some places. But, the sequence is composed of limestone with interbedded sandstone and shale layers in the Abaregh section. Three system tracts have been identified in the Sekonj section, but due to the absence of sufficient evidences, separation of transgressive system tract (TST) from lowstand system tract (LST) was not possible in the both sections. Sequence 2 has lagoonal nature in the Sekonj section and coastal nature in the Abaregh section. Lowstand system tract (LST) is located on the sequence boundary type 1 (SB1) and has a constant trend. The system tract has been just identified in the Sekonj section and includes coral reef boundstone succession. It seems that the system tract was a shallow environment and gradually increased its depth and reached to the shale facies which indicates the maximum flooding surface (mfs). The highstand systems tract (HST) overlying the maximum flooding surface (mfs) shows a regressive trend in the both sections. Also, the rate of sedimentation is more than accommodation space. The end of this system tract is not identifiable due to the lack of outcrop and coverage. 
Correlation of Sequence Stratigraphy in the Studied Sections

Conclusion
Generally, the Palecene-Eocene succession is present in some part of the south of The lateral trend of facies and microfacies from Sekonj section to Abaregh section is characterized by deposition of carbonate microfacies containing miliolids, algae and fossil fragments in the lower part of the Sekonj section and upper part of the Abaregh section. Sequence stratigraphy analysis of the studied sediments led to identification of two 3rd depositional sequences with 2 maximum flooding surfaces. So, four system tracts were separated from together in the Sekonj section. Sequence 1 has been completely observed in the both sections, but due to the lack of outcrop, the sequence 2 was not completely interpreted at the end of the succession. In addition, the regional tectonic activities caused the differences in the two sequences. The predominant facies associations developed in Palecene-Eocene demonstrate an overall transgression-regression cycle in the study area.
